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[^^'^^ ^^^} 

^^^^>-§- ;»llS«c}-'^ {Method for Producing Quantum Dot 

Silicate Thin Film for Light Emitting Device} 

i 2^ S.^ 7M€ 'y^^}^^ <^l-§-^H ^ISSl^H ^^o] oj:^].^ yvni-o^ 

£ 4a ^ 4b^ Sofl^i ^]2x^ ''^A^^ ^^7] ^ ^<=i7l 

^^(photo luminescence) ^i^H'^, 

:£ 5^ ^^1<^1 3o\]^] <y=^>^^ ^^^^ ^^(TEM-EDS) ^ 

£ 6fe- ^>^1<:^1 Sofl^i *y=^l-^ ^<^7l 
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9X^ ^-g-7l5V ^v^^^7ll- 7>;^lfe 7l7lla^, <iai <^J-^^^o] o-^ 

<8> *y=;^>^^ 3.7] 9] <a=^>;*fltb( quantum confinement )Jl3)-1- M-El-ifl^ 

^^ojcf. o]^]^ ^^^>^^ ^7l ^(excitation source)^^.^^^ ^o} 6\]u\^] 0^7] 

ofl ol3ig, P^V^l^ o.^ ^^*>^ -^m^l «J:E.7j(band gap)<^l «<}-#^>7fl ^i^. ^ 

el-^i "y=^>^^ 3L71S S^*>7l] Sl^ (band gap)^ 2:^^ ^ SZtII £l<H c^-ojr^V 

MOCVD(metal organic chemical deposit ion)M- MBE(molecular beam epitaxy) 

* ^^^-^S. y^]o] ^ ^ 9X^^. *y=^>^* ^^^Al^lJL ;^lol^ ^ #^ 7] 

eit!: 7]#S.^ ^^-g-^^ ^ dt^Vl- ^^^>7l7]- 01^^ ^o^s. ^^^7^ 9X^. 
<io> o]^]^ 7]^^o_s. ^ollA^ 'y=;^>^* ^^^^l7l^ 7l#sl ^^Br>ji7tl-, 
J. Am. Chem. Soc. 115, 8706-87 15 ( 1993 ^^1^ wHl '^^'S sf^^*?! Is^'^-^S 'y=^l- 
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7> y^>o!rfi^7ll aiaofl afl^5]cH ^AV;H1^ *>7l] M-ii 3.7] Si o^^}^-^ 

2i^^ =^ ^711 €cf. D]^^^ ^16251303:^21. ;^16444143^<^1 711^1^ afl^^ *a=;^l-^^ cfl-¥-€- 
^ -a-71 -g-^Hl ^ ^-LV^Jl. S'^'^Hl al]^^ J^y] 1-^^ ;§i^>l- ^l^^l-Tfl £l 

^ -^71 -g-nfll^ ovqei- ^-§-«5floil£ ^ ^^VAi^ =^ oxy]] ^ci-. TTj-ei-Ai oi^tII wfl^^ 

^IW^ 7l## 7fl^V€r>7ll slS. Jl^>^> >S^1 ^:^} ^^S. SL^^^o] ^Tfl ^ 

1: ^ ^^1 sjoi <y:^].^oi -i-g-^^-a- 4*^=^!: '^^^^l ^-8-^ ^7> 9Xn ^4. 
<ii> Sigol 5'^:^(capping)£l<>l -g-^-^ ^<^l^i <?>^^^l-7fl ^^Vsl^l ^^fl^m ^c^^> 

cl-<a:fr>7fl -§-g-*>7l ^^^^^ ^-§- tfl^^ S.^^^o] i^-i: 7M*m 

^O] ^^^1-T^. <a=;^>^^ EL 4l7Hl ^-g-*>7l ^tflA-l CfOj:^ ^S-O^ ^^7.}d\] Oj:^].^^ 

[J. Appl. Phys.. Vol. 86, No. 8, 4390]. 
<i2> ^]d^^<^] ^-%-^\7] ^^'^^(hydrophilic) 

#-9.tl:Cll, <5l ^-^ ^^«^1 #3£tllolH(sulfonate)M- <»HlBflolH <5l^(acetate ion)* 7> 

^1^ ^^^(capping)t!: ^^S. ^^1€ w> ^cf. 

<i3> :3.5li4, ^7fl;7M oi&|^ s}-*]-^ WcJ-'^C*^*^!:^ ^^^^ sl-^l- tiVs.^1 

*3=^>^^ II, VI^ tiVS-^l^i «^'a<^1 t!-^5l<H 7fl^^slcH siJi, III, iv^om, 

si ^^fe o}^77}^] «c}-'^<^l ^^1^ ^^l^m-. 
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^ol ^^2jol7ll ^gcf. oV^^;>;^l ^ uj-i^ pIe] 3.7]^ 1-^^ t ^S* ^3. ;^flafl 

$ol ^^^1:^1 ^^cf. Pl^^^ ^157510 18 J:<H1 71]a1^ wH tcj-si^. ^(gold) 
M- t^i^l ^(aluminum) ^^S] ^ofl ^^jif ^o. ^^^o] 7}^^ ^(sulfur)* 7>^ 

tq El l-(di thiol )^ %(sulfur)* 7lJ^!:0.s. A>-g-£l^ ^^*H ^^^>#(mono 

layer)* ^^^*>7ll ^ ^ %(sulfur)l- ^^^^V^^ ^ ^ 

9X^ <y=^>^ ^^Vf^Cmulti layer)^ ""^^^ gjcf. SEtt. Journal of Applied 

« 

Polymer, Vol 86., No 8.(1999)<^1 ^^1^ «H1 ^4^^ -n-^l Jl^^V 1-^<^1 "^cJ^^V^-ir ^'J^-^l^^, 
•^J^^^V^sl #-^(sol-gel) ^V^>^^7ll- 7V^ ^1^*><^ 7M^> 4^ ^1-^^ ^^^^ 
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0.5.^ 'y=;^l-^^V«fl 'U^^ ^^^oll- ^Ji ^^-tt (siloxane) ^-^^^^ ^'U^^ ^ 

<17> ^, ^ ^^=^51 ^l-uj-Sl ^^^^^^S. l~100nm^ ^^^] «y=^>^fil K"^^ 

5L^^(Phosphine) ^V^CAinine) ^^l"!, Bl#(Thiol) ^]^^ ^^7l5q- ^-^ ^-§-^^ 

<18> ^ ^rgo:) cfe. ^ig^ 3L:^i^ (Phosphine) oV'jKAmine) /^I'i, 2:^ B^^(Thiol) 

7111^ ^-§-71 5f ti]--§-^^7l# 7>xl^ ^^1- ^ ^4^711 Si^nll- ^^^^ 

^^n^]^ ^^^1* ^, <^7H1 :^]2l^ l-lOOnm^ ^£^1 'y=^>^^ 

<19> olsrHl>H ^^^1^. 

<20> ^ oj:;^^ sj.^^ ^Al aj-,^^ ^^].cx^ <ycH^ Uj-i- 37] tiV^^l 
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<2i> «g=>^>^si 

<22> ^ ^^"^oflAi ^-§-51^ <a=;^>^^ ^c}-'^^ *>7l «J-»^oil #Sfl 7] 

#5. ^^]^ a€- 71 ^^7>^*Vi:f. 

<23> S)-*)-^ wj-i^-g- -i-^l-o^ #^^1^ ^Hflo^ ufv^ 371 <a=;^l-^# ^^^^}7l ^^A^^ 

^\^^ ^y^^^U] ^-a-Al^ ^ -g-nfll- AV^^cf. ojnfl -g.nl)7> S.^^^ ^,f>c> 

S^«H1 afl^^ ^ o;[^ 7l^ol o;[olo> s:>j7^ o^i^ ^^N^Cbulkiness)* 7l-xlJL 

•y:^ 5.:±i^(alkyl phosphine), ^>^>ol:^(alkyl phosphine oxide). <i>^ 

(alkyl amine) ^«^1 ^>-§-s1i^, w>^^*l-7ll^ 5Li^ (phosphine) , ^^V^l^ (phosphine 

oxide), afe ^^7> ^c}=^>^^ Hfl^^V^ ^^^^ 7HJ1 ojji, «y:^(alkyl)7l2l ^0)7} 

^ 8~167ll ^S^, #^ ^01 ^ji, 7li:fl^(bulky) <t^o>i?lol AV-g-^gcf. -g-n)]^ ^Alofl ^ 

<24> olE^^V ^Dll^ ^§^71 ^<H1 tiling "?>^*>7ll ^711^^^]., ^£7> ^-^ ^5l-S)^ 

= ^ ^^7l» €-S-7> ^l^t^, ^^Al 7]-<a-^ ^ ^iE ^14. 

<25> av-oo. 2^^^v -g-nflSl- ^^711- -R-^I^VJI ^V-g-;^lo^ ^£1- ^^f^ ^^o]! ^V^o^A-] 
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St^'^ ^-i-^ ^^^1-711 s]^c-il o]^^ ^>^^*>Ji;^l- t}^ ^}o]7} 

^ ^0.1:^ 25~500r t:-]^ t3].^^^|-7]i^ 25~350°C ^l-ol7> ^cf. oV-g-Tllfil ^i7> 

^$<^l^i ^^15)^, <a=;^>^^ ^^^1 1-^* ^*y«^>7ll Slfecfl, oltifl 2.^ ^^^17> -^Aloll ti> 

^-2.^ (metal precursor )sf ^n^^Kchalcogenide precursor)* ^-S. 

^7>^H "^r-i-^l^l^ ^^^o] 7]^6\] ^o] <^^;^ oj^ l}"'^ [ J . Am. Chem. Soc. 115. 

8706-8715(1993)]. ^i:*^;^! ^^^1* '^^n ^^^S. A>-g-^ ^ ojc^ [j^ 

Mater. Chem., 9, 2433-2437 (1999)]. ^^Tj] ^^^11- A>-g-^r>^ -g-nfl^^ ^ 

^AH^ ^^^1 -§-"2^-i- ^S]^ «fl ^ ^^^^ ^£(viscosity)7l- 

^jox^, ^-%-:^M^^ ^^«^>7fl #;tll*>^ ^>-§-t!:^-. ^S. ^i^e]^ (pyridine). '&^<^> 

^ (alkyl amine), -yr^ii^ (alkyl phosphine) ^>-g-t!:i=f. ^n^^l^ ^ ^T^^l7l- 

•«i-^7fl tij-§-^i<Hi ^ 91^^ ml^^^ n^o]<=>iF ^i^, ^j-s- ^ ^371^ 71^1 

-e-^l^l-Jl ^V-g-^ ^jL^j-T^i^^ Soj-^t (core-Shell) *a=^]-^^ ^^^^ ^-^-^ 

S<^l-(core)^ a^<^l ^^(coating)s>ji^l- ar}^ -^71 (inorganic) l-^^^ ^^^j* u-] ^<i]t!:C]- 
. ^(Shell)ofl n^^^^}^ ^'y^ ^^fe o^S. >S>^^*>^1 ^Jl o]xi] 

^<^>(core)^ -£5L(deposition)7> «}-§-;m t|]<^lA-l ^^1 

1- ^<5l -a-7l-§-nfll- cl^H (vaporization) <H1M^1^ 
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^o^ ^;^o^ A^^^^ (quenching) A] ^ ^ ^Tfl €^4. 

<27> oi^Tii ^^^^ "y^;^}^^ #s.oiJE. >a-^^ -§-''11 ^-tvsioi S^o^S-S., -^-a^Bl* -i- 

^1^ ^ Si^. -a^^ ^^'^^ 'y=^>^ a^<Hl ^1^51<H ^fe ^^^(capping) 1-^4 ^^£7> 

*H ^<^^>^ S7l» «o^'^'^li^. ol^Tll "S^^ ^J=;^V^^ -H-71 

K^o] ^^^(capping) ^o] oxo_^^ cfl-^^o^ -^-71 -g-nflofl ^tI] ^-yr^cf. 

<28> ^A^^ 'a=;^>^^ S^<H1 1421- <^5l 7>^1 ^ ^^011, ^(sphere), ^cfl 

7l(rod). t(star) ^Bfl ^o.^ ^ JL^Sfl^ ^5q-^^V^o];g (HRTEM)^ ^>-g-^H '^f 

^>^o^ ^Bflsq- ^^^^ f-^ ^ oinf. 

<29> ols^tb Sl-^^ ^J-'^-^S ^^^^ ^ 'a^^}^ 7H:^A1^ 1^^^ ^ 

^'V^nl-g- -iJij-olcCCdS), T'VJE.ul-g-^ieflul-oljcCCdSe). T'VJBt'l-g-^Sl&l-ol^CCdTe), ^3.^ 
2)-olc(ZnS), ^iH^£im-<5l = (ZnSe). = (ZnTe) -^^f a^^^l <^^o11a-1 ^ 

9X^ ^^el €£ie1-<^l^(HgTe)^ i^i^ 37] ^^Jt^^o] c^]7> ^&<^1 "^S-^Ji 9X^ 

<30> OJ:;^].;^ 

<3i> ^>7lS!l- :y-ol 7])^^ 'a=;^]-^^ H JL^o] 5L^^(phosphine) (amine) 

^ ^^f'jKamine) 7jl<i ^-§-7lsq- tiV-§->^^7ll- 7}^]^ 7M^^. 
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<32> ^7] ^^l-€r W>^^*]-7llfe 15. S^lSlfe . 

<33> 1] 

L- ( B ) n~S i RjiXs-in 

<34> >^7l E^^7l. El-^^ l~50^ Cl<y-^5E.^^7l ^^<^>^7l ©iJl . i^l 

^^7l S:^ ^^Al7l(-Si-0-)<5li^, 1-5051 ^^ojzL, ^S.;gi-^;^> 1-10 
3] ov^^^y]o]x^^ E]-^^ 1-10^ <y:^7lo]ji, 0-2^ 

^9] <U^^ Tisll- ^ ^Wel^ ^^tbi^. H 1^ ^]^]^ ^^^°] 

<36> ol&lt!: T^^l^*?! <^1S.>H^ ^^Si3ll^T3fl^tqoi]s.Al^^ 

(mercaptomethylmethyldimethoxysilane), 3-^^miS.^Dll^clDlls.Al>y ^ 
(mercaptopropylmethy Idimethoxysi lane) , 3-^^S.5.5^Hcl1 <=]1 ^ ^ 
(mer captopropy 1 1 r i ethoxys i 1 ane) . ^ ^J^HS.^ Bs^ ^1 ^ ^ 
(mercaptopropy 1 1 r imethoxysi 1 ane) , 2-^ ^MS.^^ i^<Hl ^B-Bl ofl ^a] ^ ^ 
(2-diphenylphosphinoethyltriethoxysilane), t^5fl^Si2|i^o1]^c^ x^l^oij^Al^^ 
(diphenylphosphinoethyldimethylethoxysilane), 3-oHi^^S.^x^l^cl6ll-S-Al^?J 
(3-aminopropylmethyldiethoxysilane), 3-<5HicH.S^c]Dil^ofl^Al^^ 
(S-aminopropyldimethylethoxysilane), 3-ol-DlicSS.^Bel<^l^^l^?^: 
(3-ami nopropy 1 1 r i ethoxys i 1 ane ) , 3-'^}^] h^^S. ^ H e| o)l ^ ?J 
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(3-am i nopr opy 1 1 r i met hoxys i 1 ane ) , 4-<^}°] bc^ 
(3-aniinobutyltrimethoxysilane), 3-(i^lBl-o].til v^sjl^A] 

(3-(m-aminophenoxy)propyl tr imethoxysi lane) , =.^-(2-o>d1 i^o]] ^ )-3-<i>nl nfl 
s.Al^^(n-(2-aminoethyl)-3-aminopropylmethyl(iimethoxysilane) <^1S. ^ ^ 9X-^^, 

^-J+Al^lJl 25~200r. «>^^*>7ll^ 25~100'C<^l^i €^^1^ ^ ^^a^sl*}^ wj-igoll ^tb^^. 
oje^tt ^^^^ ^ ^}^] ^^o] m] ^^^^^ 1-^^ <y=^>^^ S^-^l^i ^l7l 

^l^r^t:]-. ^2fl ?^:^5]C>1 ^7}7} tifl^7> 7^-^1-71] ^^Slo^ ti>-§- 

<38> Oj:;^>;g 

^ ^-^ ^<^i *y=^>^ ^H^ ^ ^1^. 

<40> «]-nVo. ^>;^sr>^ «o^^^S^ *y=^>^^ ^>-§-^l "^^H^d ^ -§-°m ^^^1 

^ 4^. <lV *§7l D]*H ^^-§-^ ^^^l^lol, <U^^ ^£7> ^iS]^ y]:!^: 

mH^^ 'y^^V^^ 7]:^ ^ofl ^^tt ^ ^ ^7]^ ^is]^H 7]^ ^-^ «V-§-^ ^ 
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<41> £ 2^ ^7] 9^ yj-'^ol] o^^ ^A^^ o^^y^ aVol-o^ ^fls^^ M-E]-^^ S^o] 

^. 

<43> ^^^l^l 

^^-§-^ ^^^>fe #-^^^-ir ■f-^V*^ ^^5§^^;^>^ 1000-100000. wV^^^Bl-Tfl^ 1000- 

10000 ^S.^ ^is^l-*^ ^>-§-^^-. 

<45> o]^ ;^l<g, ofTH] ^jcg ^l<So^ 3]-§-7l ^ ^^^J 7ll- 7^ ^ ^ 

<46> >^7l S-i^^l^A-l^ ^2:0:) ^^A]- ^.h:.^ ?fl^1^1^ ^^-tl: S-i^^ * 

^^-§-^ ^^^m 7>^^>i:f. 

<47> ^7] S.ici^^ *>7l 2^ iEA]^ ^ 9X^^. -^^m * 
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<48> {s^t^^ 21 
R 




<49> .^1-71 ^oll^i ^±^7}, 1-3^ 3~10S] Al-f-^^^j] £^ 

6~152l o>l7loiji, Xi. X2. Xs^ ^^^^S. 1-3^1 'y:^?!, 1~10S1 

<M.^Al7l ^S.^^^>olT^, ^7] Xi, X2, X3 ^ ^O]^ 7}^^n7}^^ 3]-g.7lolJl 

, 3-82] :^^olj7, 0~10^ ^^o]^. 

<50> olE:|t!: M.^^ ^^^^ ^o. o>um, ^^^nfll- o]^^ 

^}o]^S. tiV-g-^ ^IS^ ^ ^1^. 



<52> 31 



XgXzXiSi^'^^'O'T^ \ P 

£^^><SiX,X2X3 
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<53> m--^^ 41 



XaXaXiSi^^^^.^^oj^O 0^(^ ^ .qiv v.v_ 

X3X2X,Si*^''^^^^\^ ^ 

XaXzXiSi^^'^*^©. 



3iX')X2X3 



X3X2XiSi 



31X^X2X3 




Six '1X2X3 
51X1X2X3 



<54> 51 



SiX-|X2X3 
X2X3 



SiXiX 



31X1X2X3 

X2X3 



V SixTX^SiXiXzXa 

X3X.x,si-^^^>-"^C°.Si-^ 

X3X,X,Si^^^ ^o— Si^ 

S iXi X2X3 



^ SIX1X2X3 



<55> ^7] ^oil^i Xi, X2, Xa^ i~3si ^^^71, ^±.^ 1-10^ <y:^ 

^S.:6l€^H'^, ^^71 Xi, X2. X3 ^ ^^S. *>M-^ 7>^^^7>^t!: ^-g-7lol:ii. n 

■& 0-10^ ^^<^14. 

«Vol=s -^leflol>5l tiV-§-^ ^*>o^ ^ ojcf. 



<57> 



^^1-^ «>7l 6. 7, 8^ S^mi^f. 
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<58> I2l-*^^ 61 
31X1X2X3X4 

<59> 7] 

RlSiXiX2X3 
<60> 81 
RlR2SiXiX2 

<61> ^7] ^6\]X] R^, ^^2^0.^ ^^€^1-, 1-32^ <^^7l, 3-102] Al# 

6-15^ o}^7]o]jL, Xi, X2. Xs^ ^^^-^S. 1-10^ 

<62> >^l-7l nflEgi^, 7flS^>7l ^ti- ^^^-§-<^l ^V-i-S]^ -Jjr^ofl^ ^]^^ 

14, a].^2is>7ll^ ^g^arChydrochloric acid), (benzenesul fonic acid), ^^^-J:}: 

(oxalic acid). i^<:>( formic acid) ^js-o^ ^^l-i- A>-g-^ ^ oj^c^-. #^flfe 2. 

i^D^oil cH*V ^nflo^ s.(„ol)ti]7]. 1:0. 000001- 1:107> ^^<=H1>H ^>-§-tl:i=f. 

<63> 7].=-«.^ti]-^ ^ ^^^^ f^^^l ^]-§-5l^ 1-^ 2.i^H<Hl ^-g-^^7loll cfltl: ^ 

1.0-100. 0^1 w>^^$>7ii^ 1.0-10.0^1 xJ(\d\]^^ >^>-g-*>i, ^-i- ^£ 

fe- 0-20010, wl-^3j*>7ll^ SO-llOlCfil ^^7> ^'^^l-t:]-. «]:-§->«>l^^ 1^1 100^1:3-01 
3>t:^. w>^^^>7l]^ 5~24Amol ^cf. 

<64> OJ:;^^^ H^C^O^ ^ 

<65> AcJ-7HiA-i ^01:51 ^sl?)loiH ^^^11- *3=;^>^4 7^ ^oll ^ ^^^2l*> 
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<66> ^ ^^<^1^-1 "^^y^ ^^e^-o] 7l^o.^ -B-2^(Glass). ^^(quartz), ^e)^ ^1<^1 

mSi wafer), ^B^n £i 7]^, ^^^^M ^S. 7]^ f-^ a>^^ ^ ojcf. 

<67> >^7l S^B^V^ «<J-^^^^ «ati].^o.^ ^''V-g-Sl^ S.l-?fl^^(drop casting), i 

^:S^(spin coating), ^3.^idip coating), ^-T-S^(spray coating), J:#s^(flow 
coating). ^3.^ 'il^ (screen printing) -f-^ ^^^J-^^^ ^>-g-«- ^ 9X^^ ol<^l ^Itt^l^l U 
^cf. w>^2j*!- S-i-7ll>i^3f ^^^as^ojcl-. -g-nfll- A>-g-*>^ ^-^<^m 

io^Al^l^ 2:71 ^711 ^l^i ^-g-^VnM- 

Tfl 7>«i*>^ '^(100rol^»i|- ^^<H1 ^^tb ^>-§-tbi=l-. 
<68> ^7]9\. :^o] 7l:?!:<Hl a]^ ^, o] ^^a]:^ ^oy 150X:~6001C, 

^^1-711^ 200-0 ~450°CS1 7><if-o.^>«l ^Sl-AlT^ $^ol ^-g-^^ 

ojcf. olnfl ;g^Al;?>^ 100Al:^^/>;^l ^l^g^ ^ ^^M-, w>^^*>7ll^ 30^<H1a^ 24^1^ ^91 

^^^] lOOOBfl^S] ^t)-^nl;go.^ nj) , ^oj-o.^ ^ ^ o;^^ 

ojo^o^ ^^o] jq^i-^ ^^<^1?]: ^^cfl'^^ 1-^^ ^^^^1^ 

^^^^1^1^ £3LAl7l7]oll ^-g-tl- ^-2.3. 7l#^ -g-T^flofl ^^^-2.3. -g-«flsl^l 
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<7o> ^x\c^] i: hz.^^ 7'>:e.c1# "Q^t]-^ 

<7i> H3l^l<^l-^(trioctyl amine) -g-^fl 2.5ml* ^^7Mreflux condensor)7> ^^]^ 

25ml l-e1-ia<HlAi iltiVsl-iSA-l ^^l- ISOTCS. S^^^!^-. ^V^^^l-g- t'VhHIo] 
H(cadmium dithio diethyl carbamate) 50mg^ i:i^(trioctyl phosphine) 0.9mloll 

^oljL, o]^^ -g-nflofl ml- e ^o^^}o^z^^ a]-o. ^^j iQ^ ^^i^^ ^3. 

^ Tiqofl^ 7]-«l-xii]olH (zinc dithio diethyl carbamate) 20mg# S.d^^ 0.3ml<^l ^91 

^^-§-715^ ^£1- ^^Jl, <^]H]:^^ d^H ^-g-^ ^^(quenching)Al^t:l-. ^e)!- 

^^^^ ^^f;^>^* ^5lsrH -g-'^fl<^l ^^Al^cf. ^A^^ 2}-^^ <y:^>^oi ^c^7] 
^^B^^ 536nm<HlAi ^h^^a^ o.^. ^^s:>5^cf. 
<72> ^Al<m 2: T'V^P]^ ^a^^oljE. o^^}^ 

<73> ^>^Dl^ ^VwHlo]E (cadmium carbamate )7l- ^c.>oj- ee)^^ S^fi^^ -§-cHl 

^■i- ^<^7] ^^E^^ 470nm«^l^^ ^]-5^-^'^ , ^^ ^<y^>^ 

<74> ^AHl 3: ^S-Al OJ:^].^ ^l^g. 
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(3-Mercaptopropyltrimethoxysilane)-i: 5mM -^S-S. ^7>s:>oi 24^]^ SaVsj-igA-l 

^£5. ^7}^}c^ 24Al^V-§-o]: JStiVarVi^A^ ^^^l-^cf. ^1^ 5^^^^ ^2) Sl#ol^l.o^ ^igo] cfl 

£ 4a ^ 4b^ 4^7] oil <y=^>^ -§-^^ ^1-^1^ ^^Hsj:^]- ^<^7l ^ 

^ M-Hf^flcf. £ 4a«HlA^ ^>^^(UV)^^ 21)-^^ ^ 398nm<Hl>H ^^b^JL. £ 4b ^ 

^7l rii^B^^ 536nin<Hl^-1 M-Eflsdt-^c^ . ^^S-^^^He^m^Aj^^ol ^l:^:^^! 

<y=^>^^ ^^1:21- ^^lt}-t:f. 

£ 5^ ^oM<HlAi *y=xc>^^ ^^d^^-ii (EDS) ^3^9 M-Bfvfl^ ^.^a-^ , ^Tgofl 



^^V^ «.EJ-^ ^;^fl^m ^J=^>^l-^>2^ aV-§-^ -H-£*>7l ^^Ai 70°C^lAi 1 

^l^V:^^ pH 8^]^^ *-^(sol-gel) i?>-§-^ ^^]^ ^, -a-e^ 7]:^ ^oil ^l-?!]:^^^ ^V^i^f. 
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^^^S. 7]^^ ^7] f^oilA^ ZA^]:^^^! ^^^l^'lJl, 250t:<HlAi l^]^ ^^S^^It^ ^-g- 

<8i> ^Alc^l 5: i^^xq oj:;^].^ ^e1?ll<5lH ^12: 

2 . 4 . 6 . ^-2 , 4 , 6 . 8-Efl E e| t»ll^ A] ^ ^ oil ^ ) Al tfl B-e^-^^^ 
(2,4,6,8-tetramethyl-2,4,6,8-tetra(trimethoxysi lylethyl) cyclotetrasi loxane) S.ici^ lgai|- 
3-^^Jg.HS.^Bel^l^'^l^l} (mercaptopropyltrimethoxy si lane) 4g# 7.5mHl -8-«ll 

^m^. ^-§-71* Ors ^oil 1- 2.64g2f O.OlM <S>JJ: 0.25g* 7H>5^cf. 

-§-711- 90rs. ^^3r>ji lAl;<j:30^ ^-g-Al^cl-. aV-g-ol 30^:?]: 

^AHi 2':HiA-i >iis^ 'y=/^>^* «a=^>^2i ^^oi ^ ji^^ ^^oii <^ 

15^^%o] £)£^ -g-nfloil ^^^l-^Cl-. ^7] <a=X>^ -g-<2»^ 7l^ ^ S.S.^7] , B.^ 

^^1^1-^14. 3.^^ 7]^^ ^7] 72^1 ^-i-o]: :^^^^7]JL, 250t:oflAi 1^1^ 

<i^^el efl^cH ^-^ ti>-§-^ i^^^l ^^AlT^l <y:^>^ ^e^^ll^lS ^lSBr>5icl-. s 6^ 

^7lJ!}-^^ ^^>^ ^12:^ 'y=^>^ ^<^7l ^Hj-uflCl-. <y:>^>;g «l-nj-Ol ^c^y] 
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i^B^^ 440nm<^]^i ^^tb ^3L9 M-Efi^Si^i^ , 2<Hl^i i<^§ '^Hl 



7]7fl^o.^ nfl^oil c^e^ 71-xl w}o] ^( device )'>fl ^ -§-7>^*l-t:l- . 
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11 

l~100nm3l ^S,^ "^^y^^ S.^4r i:i^(Phosphine) Till, c}u] 
(Amine) 7^]^, E]*(Thiol) ^Nll^^ ^-g-7]s|- ^-^ «]:-g->^^7ll- 7>x^1^ 2|-^#S. ^1 

21 

5L^^(Phosphine) <i>^(Amine) E^#(Thiol) Tfll^ ^-§-7lsq- 1^-^ 

Stl: ^, <^7H1 ;^]^^ l~100nm^ *y=:^>^# ^^^>:n.. o]^ 7]:^ 

31 

c^^Bllsl-olc(cdTe). ^S>i5flM-ol = (ZnSe), ^iH^^xj-ol = (ZnS) . ^ 3.^^Mo] ^(ZsTe) . ^ 
[^^^J- 41 

^1 1*J- 2%HlAi o;icHA-1, 01 ^i<^^ o>i?l ^1^, El-i- 7^1<1^ ^>-S-^^7l ^ 

^-§-^d7l# 7>;<1^ ^^#01 ^1-71 IS. S'«>151^ 1-^^ ^^.2.5. *m "^'S 

[ Sl-^^ 1] 



31-23 



1020030042448 ^^ '^^V: 2003/11/20 

L-(B)n-SiR„^3-m 

^^7] B^^7l, 1-52] Cl<t^5£i^7] l^<y:^c.>^7lo]jl, ^Mm^] 

^4^l7l(-Si-0-)«5lo^, 1-50^ ^S^l^^V 1-10^ 

51 

(mercaptomethylmethyldimethoxysilane), 3-^^S.5.S.^Dfl^T:qnfls.Al^^ 
(mercaptopropylmethyldimethoxysilane), 3-^^S.HS.^:Ee| '^l^>>1^?^■ 
( mer cap t opr opy 1 1 r i e t hoxy s i 1 ane ) , ^S.^^ € H ^^1 ^ ^1 ^ 
(mercaptopropy 1 tr imethoxys i 1 ane) , 2-t=] ^] "dS.:^^ i^ofl ^Hh^ ^ ^ 

( 2-di phenyl phosphi noethyl t r i ethoxys i 1 ane) , "d^^^ h:.<^M'c]v\]^d\]^^.]^^ 
(diphenylphosphinoethyldimethylethoxysilane), 3-<^MiiSS.^Dll^clo)l^Al^^ 
(3-aminopropylmethyldiethoxysilane), 3-«^Mi^3 5.:^ii|D]l^ofls-Al^^ 
(3-ami nopropy 1 d i met hy 1 ethoxys i 1 ane ) . 3-'^}'°] h^S.S.^ H ofl ^'"^l ^ 
(3-aininopropyl t r iethoxysi 1 ane) , 3-o}^] h^^S.^B.^H^^] ^ ^(3- 

am i nopropy 1 1 r i met hoxys i 1 ane ) , 4-<>l-°l ic-^ ^ H ofl ^-^1 ^ ^ ( 3-am i nobut y 1 1 r i met hoxys i 1 ane ) , 
3-(^lBl--o].Dl2r:3E|l^Al)^^^Es^Bils.A]^f]^(3-(ni-aminophenoxy)propyltrimethoxysilane), ^ 

ic: S ^-(2-<5>nl h^o\] ^ )-3-Ol-Dl i::^.^.^ oil ^ A] ^ ^ 

(n-(2-aminoethyl)-3-aminopropylmethyldimethoxysi lane)^ n^^^-^l^ -£-^S.-T-ti ^^-S 1^ 
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6] 

^1 l^cj- 2%H1 SZ^^i, ""c^^V^ ^^^^1 ^^^3^)^ 7l^o,^ -B-s^(Glass). 

(quartz). ?fl<^l3il(Si wafer), ^^9} £i 7]:^. £^ ^^t^IM- £5. 7l^# ^V-g-^l-fe 

7] 

11J- 2%H1 ^ol^i, "^cJ^^V^* 7]:^ ^oll 3.^t}7] ^^>c^ ^l-^fli^ (drop 

casting), :ii^S^(spin coating), ^S^(dip coating), ^-t'-S^ (spray coating), 
J:#^^(flow coating) ^3.^ ^ifl(screen printing)* ^>-§-s>^ ^^^S 

[^^%^ 8] 

i^D^oil cfltb #^11^ -i-(mol)H]7l- 1:0.000001-1: 107V '^^'Hl^i ^V-g-S^ji, Si^T^ofl 

^-§-^^71011 cflt!" 1.0-100.0^ vfloflA-l A>-g-^>D^, ol--g- 0-200°C 

^M. ^>-§-^l^^ H ^-100^1 :L>^ ^-i- o.^ t}^ wj-^. 
9] 

S-i^^ s:l-7l 3 5S. S.^]s\^ 7>^1^ S 

[ Sl-S)-^ 2] 
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Si 0 






L 1 

CH2(CH3)n,SiX,X2X3 


p 



^7] ^oflAl ^4l-^^>, ^^'t 1-351 «&^7l, 3~10fil >^l#S*^^7l 

6~15S] o>^7loiji, Xi. X2, X3^ ^^a^o.s. Ej-^^ 1-30^ 'a:^7l. 1-10^ 

«-s^€^><^H. Xi, X2. X3 # ^<H£ *>M-^ 7>=^^Sfl7>^tb 2l-g-7lo]^ 
, 3-8^ ^^<^l::i, 0-10^1 ^^olcf. 
[S}-*)-^ 3] 



XaX^X^Si-^^"^ \ 0 

^ ?f>><SiX,X2X3 

3 



^3X2Xj& ^^^0^^&K^SiX,X2X3 



X3X2XiSi'^^'*^ ^O" 



mn^ 4] 



SIX -1X2X3 



X3X2X,Si-'^V3(^0 °\^-^^^SiX 1X2X3 



X3X2XiSi 

t^^^^i) 5] 



2X3 
'Six -1X2X3 
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X3X2XiSi 



X3X2XiSi* 



X3X2X^Si 




^ SIX 1X2X3 



^V7l A^oflAi Xi, X2, Xs^ z^z]- AS 1-3^ '^^71, 1-10^1 <y:^Al7l 

SE^ ^S.:?fl^;^Ht^, ^7] Xi, X2, X3 2^<H£ *>M-^ 7l-^^«}l7>^^ ^-§-7lolji, 
1-lOS] ^^^ojcf. 



[ 5)-^^ 6] 
51X1X2X3X4 

mn^ 7] 

R iSiXiXgXs 
8] 

R iR2SiXiX2 



Ri. ^^a^AS ^4i^/^>. 1-3^1 «^^7l, 3~10S1 

^7] 6-152^ oV^yjolji, Xi, X2, Xs^ ^^^^.^ 1-10^ J£ 
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11 




21 
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